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INTRODUCTION
In many countries clinical examination, consultation, and routine mammography form the basis of routine follow-up for women in remission from breast cancer, with the primary objective of detecting recurrent disease. 1 This form of surveillance is as effective in terms of overall survival and quality of life as more intensive approaches, 1 although whether routine follow-up translates into improved survival is questionable. 2 Routine mammography alone might confirm local recurrence in most treated women. 3 Recurrences often present as interval events and are not usually detected by clinical examination of patients without symptoms. [4] [5] [6] [7] [8] National guidelines in the United Kingdom state that intensive follow-up to detect metastatic disease is not beneficial, although patients should have continued access to specialist breast care nurses for advice and support. 9 Follow-up consultations could provide an opportunity to meet information and psychosocial needs, although this might be challenging given that the mean duration for consultations is six minutes. 10 Alternative strategies, focusing less on survival and more on patients' satisfaction, have shown some benefit to patients. General practitioners can be as effective at providing follow-up care as hospital doctors, 7 but there is a clear need for appropriate training and resources to transfer follow-up care from hospital to community. 11 In the UK, follow-up continues primarily in hospital clinics.
We based our study on previous work in the UK and Canada, 12 13 which showed that women with breast cancer need specific types of information and that new follow-up strategies should be developed and evaluated. 10 With a proliferation of specialist nursing posts worldwide, nurse led clinics are held for different cancer groups. Breast care nurses are uniquely placed to address the information and psychosocial needs of affected women 14 15 and to provide follow-up services. We built on existing evidence of the effectiveness of telephone interventions for people with cancer 16 to deliver a structured intervention aimed primarily at meeting needs for information. Communication by telephone is internationally relevant, particularly for people in remote areas where travel to hospital is inconvenient, time consuming, and costly.
METHODS
In this equivalence trial 17 we examined whether, despite foregoing face-to-face consultations and clinical examinations, patients in the telephone arm of the study had anxiety levels that were no different from those of patients in the hospital arm.
Study sites and sample All participants had been treated for breast cancer at a large district general hospital or a specialist breast unit in the north west of England. Inclusion criteria included completion of primary treatment (surgery, radiotherapy, chemotherapy), no evidence of recurrent disease, low to moderate risk of recurrence, 18 access to a telephone, and adequate hearing. We primarily determined the risk of recurrence using the Nottingham prognostic index, considering tumour size, spread to lymph nodes, and grade of cancer. We also considered HER2 status as routine testing was being introduced at the onset of the study. Consultant surgeons and oncologists at the two study locations agreed a written protocol for determination of risk category. We included women with grade I and grade II tumours if the tumour size was ≤50 mm with three or fewer nodes affected. Women with grade III tumours were included only if they were postmenopausal, tumour size was ≤50 mm, no nodes were affected, oestrogen receptor status was positive, and HER2 status was negative. We excluded inflammatory carcinomas and sarcocarcinomas. With these inclusion criteria no participant had a prognostic index >4.1, indicating a low to moderate risk of recurrence.
We identified consecutive eligible patients in hospital clinics, discussed the study after appointments, and subsequently contacted individuals for verbal and written consent. Women who consented were randomised to telephone or hospital follow-up. Researchers contacted a central telephone randomisation service to discover individual group allocation. Allocation sequences were computer generated with randomised permuted blocks with randomly varying block sizes, stratified by study site and whether the participant was on three, six, or 12 monthly follow-up. Allocation sequences were concealed until interventions were assigned. The analyst was blind to study group allocation. Breast care nurses had no involvement in randomisation or data collection procedures.
Procedures and intervention
Participants randomised to the hospital group continued with hospital follow-up as per hospital policy. At the district general hospital participants were reviewed every three months for two years, six monthly for two years, then annually for a further year. At the specialist breast unit they were reviewed annually for 10 years. Preliminary work for the study had indicated that hospital consultations were generally unstructured but primarily consisted of a clinical examination, a check on whether hormone treatment was being taken as prescribed, and ordering mammograms if necessary. 10 As per hospital policy, both study locations allocated 10 minutes for each individual hospital appointment. Hospital consultations could be conducted by various health professionals including consultant surgeons, consultant oncologists, registrars, more junior doctors, or specialist nurses. It was more usual at both locations, however, for junior medical staff to conduct hospital appointments.
Participants randomised to telephone follow-up received telephone appointments from breast care nurses at intervals consistent with hospital follow-up policy. Appointment cards provided participants with a date and time for their appointment; all telephone appointments were registered on computerised hospital information systems so medical records staff could access patients' notes before telephone clinics. Each individual telephone appointment was allocated 30 minutes; 20 minutes for conducting the consultation and 10 minutes to dictate the outcome of consultations. Throughout the study the same specialist nurse contacted each participant in the telephone group for all appointments.
We developed a structured telephone intervention from previous findings on information needs of women with breast cancer, 12 13 adapting a research instrument for use as a clinical guide. 19 Specific questions related to changes in condition, new symptoms, and information Standard protocols related to routine mammography were unaltered. Breast care nurses underwent four half day training sessions on the administration of the telephone intervention with subsequent feedback and debriefing sessions throughout the study period. Seven nurses received training, although one nurse at the district general hospital and three nurses at the specialist breast unit conducted most telephone appointments. To monitor the integrity of the intervention, all telephone consultations were recorded with consent of the women.
Outcome measures
Outcomes included psychological morbidity, information needs, participants' satisfaction, clinical investigations ordered, and time to detection of recurrent disease. We designed and piloted questionnaires on information needs and participants' satisfaction. 19 We measured psychological morbidity using two instruments. The Spielberger state-trait anxiety inventory (STAI) is a 40 item self report instrument distinguishing between short term anxiety (state) initiated by current life events (STAI Y1, 20 items) and anxiety as a personality trait (STAI Y2, 20 items, administered only initially). 20 The general health questionnaire (GHQ-12) is a 12 item, well validated instrument focusing on broad aspects of psychological morbidity and designed to be self administered. 21 We also examined cost effectiveness and will report on this elsewhere.
We collected clinical data prospectively. A record of visit form recorded actions resulting from consultations and indicators of recurrence in the hospital arm. The recorded telephone appointments provided equivalent data. We used two key index dates to establish time to diagnosis of recurrence: date of first presentation of symptoms (or indicator of recurrence) and date recurrence was confirmed to participants. Time to diagnosis of recurrence was taken as the difference between the two index dates. As the sample included only those at low to moderate risk of recurrence we expected only a few recurrences during the study period. We could not draw firm conclusions relating to detection of recurrence but compared recurrences between groups. At the end of the study we retrospectively examined all participants' case notes to check accuracy of data on recurrence.
For practical reasons we could not administer outcome questionnaires before randomisation. We sent initial questionnaires to patients immediately after randomisation, a minimum of three months before their next appointment. Questionnaires were also administered at the middle and end of the trial, established on an individual basis, depending on how long participants remained in the study. These were posted to participants immediately after telephone or hospital appointments to maximise participants' recall. Members of the research team posted all outcome measures with pre-paid return postal service. Health professionals who conducted follow-up consultations as part of this study had no involvement in the administration of outcome measures.
Statistical analysis
Contrary to a standard comparative trial, an equivalence trial has an alternative hypothesis of no difference between treatments or services. 22 We calculated our sample size on the basis of findings from pilot work related to state-trait scores. 19 The pilot study compared scores for the intervention (telephone follow-up by specialist nurses) and control group (hospital followup); we used differences in mean scores between groups to define an equivalence region for the current study. Our study was powered on the basis of a 95% equivalence region of −3.5 to 3.5 for the difference in mean state-trait scores between groups at the end of the trial, 3.5 being 10% of the expected control mean, with an expected SD of 10.0. The required sample size was 129 per group. 23 Assuming 20% drop out by the end of the trial, we aimed to achieve 162 per group. (8) 21 (11) 36 (10) Widowed 38 (21) 39 (20) 77 (21) Never married 13 (7) 8 (4) 21 (6) Employment status at recruitment*:
Employed full time 28 (16) 29 (15) 57 (15) Employed part time 29 (16) 29 (15) 58 (16) Retired 115 (64) 121 (64) 236 (64)
Long term sick 3 (2) 7 (4) 10 (3) Other 1 (1) 2 (1) 3 (1) Social class (based on current/previous occupation)*:
Managers and senior officials 13 (8) 19 (12) 32 (10) Professional 15 (10) 18 (11) 33 (10) Associate professionals/technical 20 (13) 20 (12) 40 (13) Administrative/ secretarial 48 (31) 35 (22) 83 (26) Skilled trades 11 (7) 7 (4) 18 (6) Personal service 9 (6) 23 (14) 32 ( 
RESEARCH
We entered and analysed data with SPSS, release 15. Scoring of standard psychological measures was conducted as recommended in scoring manuals. 20 21 State-trait scores range from 20 to 80 and GHQ-12 scores from 0 to 12 (scores ≥4 indicate caseness), with higher scores on both measures indicating higher levels of psychological morbidity. We compared the outcome used to assess equivalence (the state-trait score) between groups in two ways, starting with an intention to treat analysis. When there are protocol violations, the intention to treat effect will be biased in favour of equivalence. 24 We used a two stage approach to estimate the effects of treatment received adjusted for the hidden effects of non-compliance-an adjusted treatment received analysis. 25 We used regression, firstly, to predict treatment received from randomised group and pre-randomisation covariates and, secondly, to predict the outcome variable from treatment received, the residuals from the first stage and the same covariates. 26 This is equivalent to a two stage least squares approach. 27 Regression models for the first stage of analyses adjusted for treatment received were fitted as general linear models. Models for intention to treat analyses and the second stage of analyses adjusted for treatment received across the three time points were fitted with linear mixed models, with either randomisation group or treatment received, respectively, stratification variables (site and follow-up status), and time point as fixed factors and patient as a random factor. 28 Such models allow for non-independent observations and use all outcome data (we dropped the small number of patients with no state-trait data from the analysis), assuming missing data to be missing at random. 29 We initially fitted saturated models but as no interactions were significant we have presented results for main effects models. Standard deviations of residuals were similar over combinations of fixed factors except where subgroup sizes were small. For assessing equivalence, we compared state-trait scores between study groups using a two sided 95% confidence interval for the difference between estimated marginal means. Results are also given for similar intention to treat and adjusted treatment received analyses at specific time points, fitted as general linear models. We compared other measures between randomised groups under intention to treat analysis using χ 2 test and Fisher's exact test, including its extension to tables larger than 2×2 (nominal measures), the χ 2 test for trend (ordinal), the Mann-Whitney U test (skewed), and the unpaired t test (interval). Outcomes were compared between time points using the McNemar test (dichotomous), the Wilcoxon matched pairs test (skewed), and the paired t test (interval). Logistic regression was used to assess association between sociodemographic or clinical characteristics and participation at the end of the trial.
Monitoring
A trial management group, including clinicians, researchers, and lay representatives, met on several occasions to discuss and debate key aspects of the study and to monitor study progress. and a preference for clinical examination. Some family members did not want their relative to take part as they thought they would be excluded from consultations if the appointment was conducted by telephone. Participants were randomised to hospital (183, 49%) or telephone (191, 51%) follow-up. Initially, sociodemographic and clinical characteristics for those randomised were broadly similar in the two study groups (tables 1 and 2) . The sample was representative in terms of age, with more participants in the 55-64 year age group than in the other age group categories (table 1), in line with data from the UK Office for National Statistics. 30 Participants were a median of 20 months from diagnosis, although most (63%) were 24 months or less from diagnosis (table 2). Over the course of the study over 500 telephone and 500 hospital appointments were conducted with participants. Those who refused to take part differed from participants in study site, social class, and follow-up status. Patients at the specialist breast unit (71%) were more likely to want to participate than those at the district general hospital (61%, χ 2 =5.01, df=1, P=0.025), participants from higher social classes (professional occupations) were more likely to want to participate than those from lower social classes (χ 2 =15.77, df=8, P=0.046), and participants with three to 12 months between visits (67.7%, 70.6%) were more likely to participate than those on six monthly follow-up (58.1%, χ 2 =7.66, df=2, P=0.022). Time from diagnosis did not differ significantly for those who did or did not take part (t=−0.26, P=0.80); those who refused to take part were a median of 21 months from diagnosis.
There were 26 protocol violations between baseline and the end of the trial (7% of those randomised, fig 1) . Sociodemographic and clinical data were collected for all randomised participants. The proportion returning questionnaire data was lowest in the middle of the trial: for some participants we could administer the questionnaires only at the start and end of the trial because of lengthy gaps between appointments. Eight patients from the specialist breast unit and 17 from the district general hospital did not return questionnaires at any time point. Among the 349 other patients, participation at the end of the trial was not associated with any of the variables in tables 1 and 2 at 10% significance using logistic regression models, apart from time from diagnosis (likelihood ratio χ 2 =3.28, df=1, P=0.070) and time from first visit after treatment (χ 2 =2.90, df=1, P=0.089). Those participating at the end of the trial had a shorter time from diagnosis at the start of the trial (median 18 months) than those who had dropped out after participating at least once (median 25.5 months, Mann-Whitney U=5902.5, P=0.019), and a shorter time from post-treatment visit at the start of the trial (15 v 25 months, U=6046.0, P=0.033).
Psychological morbidity
Differences between groups in state-trait score were not significant at the start, middle, or end of the trial under intention to treat or adjusted treatment received analyses, although means were consistently lower for the telephone group (table 3) . Mean score did not significantly improve during the trial, the mean reduction from the start to the end of the trial being 0.33. Figure 2 shows 95% confidence intervals for the differences between mean values (hospital v telephone) of state-trait scores for intention to treat and adjusted treatment received analyses with linear mixed models. Positive differences in means indicate more anxiety in the telephone group, while negative differences indicate more anxiety in the hospital group. Both confidence intervals were within the prestated equivalence region of −3.5 to 3.5, indicating equivalence. 22 We compared groups for other variables under intention to treat analysis. GHQ-12 scores were highly skewed, with over 49% of scores within a group being 0 at each time point. Differences between randomised groups at the start, middle, or end of the trial were not significant, nor were differences between time points. Although the percentage of cases (scores ≥4) was consistently higher in the hospital group at the start, middle, and end of the trial, differences between the groups at each time point were not significant. Initially, 71/328 (22%) were GHQ-12 cases compared with 47/ 281 (17%) at the end of the trial. Change for the 266 with data at both time points was not significant.
Information needs
Participants clearly indicated their specific information needs (table 4) . Initially, the highest need related to information about genetic risk, the lowest for information on sexual attractiveness. Within both randomised groups, information needs reduced over time for all items. There was little difference between the groups in information needs, apart from information on sexual attractiveness in the middle of the trial. The need for information on genetic risk remained the highest at the end of the trial, with 92 of the 296 respondents to the question (31%) still requiring information.
Participants' satisfaction
There were no significant differences between randomised groups initially regarding satisfaction with information received (table 5) . The telephone group showed significantly more satisfaction at the middle and end of the trial (P<0.001). Participants were asked if they had thought that the appointment had been helpful in dealing with their concerns. There was no difference between groups initially but at the middle and end of the trial, responses were significantly more positive in the telephone group, with a higher percentage reporting "very helpful" and few with negative responses (table 6) . Table 7 shows the numbers of contacts with health professionals or administrative staff between appointments for both groups; contacts were relatively few but were primarily with breast care nurses, general practitioners, and lymphoedema nurses. There were no significant differences between groups in terms of contact at any time point. Women who had contact with their general practitioners, however, tended to have been diagnosed more recently (median 10 months compared with 20 months for those with no reported contact, Mann-Whitney U=2044.0, P=0.004). Women who had contact with breast care nurses between appointments also tended to have been diagnosed more recently (median 6.5 months compared with 20 months for those with no reported contact, U=1488.5, P=0.001). Contact with lymphoedema nurses was not associated with time from diagnosis (U=1895.5, P=0.244). There were few contacts with hospital doctors and administrative staff between visits, and numbers were too small for additional analysis.
Clinical investigations ordered
There were no differences between groups in whether clinical investigations were ordered for participants as a result of appointments at the start (hospital 29% v telephone 24%, χ 2 =1.10, df=1, P=0.294), middle (36% v 34%, χ 2 =0.08, df=1, P=0.772), or end of the trial (40% v 43%, χ 2 =0.32, df=1, P=0.574). In most cases, investigations comprised routine mammograms. Other investigations mentioned by both groups at all stages of the study included 18 non-routine mammograms, 13 blood tests, nine chest x ray investigations, nine bone scans, six fine needle aspirations/biopsies, and one magnetic resonance imaging scan.
Time to detection of recurrence Only 17 participants (5%) had a confirmed recurrence of cancer during the trial: six in the hospital group and 11 in the telephone group (table 8) . The difference between randomised groups was not significant (χ 2 =1.33, df=1, P=0.250. The median time to confirmation was 60.5 days (range 37-131 days) in the hospital group and 39.0 days (10-152 days) in the telephone group (Mann-Whitney U=21.0, P=0.228, for difference).
DISCUSSION

Positive benefit
Telephone follow-up by specialist breast care nurses has positive benefits for women with breast cancer. Our study was specifically designed to meet the information needs of patients. It was encouraging that nearly 60% agreed to participate, given that patients find hospital visits reassuring 10 and they were asked to forego clinical examinations. Routine mammograms took place irrespective of group allocation and this might have had an impact on patients' preferences for participation, particularly for those patients with lesions detected at screening who had no symptoms on initial presentation. Our study was not about finding the most useful or sensitive tests and investigations for detecting recurrence. We focused on the consultation between participants and clinicians, aiming to provide participants with the information and support they needed, when they needed it, to cope with the diagnosis of cancer. The telephone intervention provided a service to participants that met their needs, with no evidence of physical or psychological disadvantage. This trial was primarily designed to evaluate whether there was equivalence, in terms of psychological morbidity, between hospital and telephone follow-up, and this was shown under the more conservative approach adjusted for treatment received.
Scores on the state-trait anxiety inventory did not significantly improve in either group during the trial, and this might indicate that, although this measure has been used successfully with patients with breast cancer in previous studies, it was not sufficiently sensitive to capture changes over time in this study. Findings for the anxiety inventory and GHQ-12 indicated that there were no differences between scores for study groups at any point in the trial. Participants who received telephone follow-up were not more anxious as a result of foregoing hospital contact and clinical examinations.
Those in the telephone group reported greater satisfaction with the information received and reported appointments as more helpful in meeting their needs. The telephone intervention was specifically designed to provide information and hence met its objectives.
The percentage of participants requiring information on specific needs at the end of the trial ranged from 10% to 32%. Considering that participants were a median of 20 months from diagnosis at the point of recruitment and remained in the study for a mean of 24 months, RESEARCH many patients retained a need for information long after completion of treatment. Breast care nurses in the telephone arm of the study received training in administering the structured intervention, designed to meet information needs. Provision of training in meeting information needs for all heath professionals involved in providing follow-up care for women treated for breast cancer could be beneficial. There were no differences in terms of investigations ordered between groups. A lack of visual cues did not result in more tests being ordered. These findings, however, are based on participants' retrospective recall of investigations ordered; response might have been subject to inaccuracies. As part of this study we collected more detailed data on resource use to inform an economic evaluation that will present a more detailed and accurate picture of tests and investigation. Participants in the telephone group were no more likely to consult with other health professionals between visits than those in the hospital group and so were not using additional healthcare resources. Women who initiated contact with breast care nurses and general practitioners between appointments tended to be less than a year from diagnosis; negotiating frequency of appointments with patients might be appropriate to meet differing needs at different time points.
Strengths and limitations
The study provides limited information about time to detection of recurrent disease as the participants had a low to moderate risk of recurrence; only 17 recurrences were detected. These were mostly interval events; no recurrences were detected in patients without symptoms at routine appointments. There were no differences in time to detection of recurrence between the groups. Despite appointments taking place over the telephone, there were no undue delays in identifying potential clinical problems and instigating appropriate referral processes. Given these positive findings, a similar approach could be considered for patients in all risk categories as follow-up does not usually have a different format for high risk groups. At this stage, however, our findings can be applied with confidence only to women at low risk of recurrence; we did not have a large enough sample to provide robust data on time to detection of recurrence, and larger studies would be needed across risk groups to determine if telephone follow-up could be effective for women at high risk of recurrence. More work would also identify the specific needs of patients at high risk of recurrence with subsequent adaptation of the intervention instrument.
The telephone intervention presented a structured approach to follow-up, which could have several advantages. Information could be repeated at each appointment; patients might not recall information previously given or might find repetitive information reassuring. The structure allows patients to choose what information is important to them and when it is important. Administration of the telephone intervention requires training as high levels of skill and Middle of trial 13 18 End of trial 15 14 General practitioners Baseline 14 13
Middle of trial 12 9 End of trial 14 13
Lymphoedema nurses Baseline 10 13
Middle of trial 10 7
End of trial 14 19 Hospital doctor
Middle of trial 3 6
End of trial 6 3
Hospital administrative/secretarial staff
Middle of trial 3 4
End of trial 5 4
Community nurses
Baseline 3 1
Middle of trial 0 1
End of trial 3 1 knowledge are essential, and breast care nurses are ideally and uniquely placed for this role. This study was conducted within the confines of clinical reality, given all the usual challenges of staff shortages and sickness; no additional nursing services were provided. Specialist nurses would probably not have the capacity to provide telephone follow-up to all women treated for breast cancer, even if eligibility was limited to those at low risk of recurrence. Telephone follow-up might reduce the burden on busy hospital clinics, but other approaches might also be effective. Alternating telephone and hospital follow-up, according to patients' preferences, could be a suitable approach, while hospital follow-up might continue to be preferred by those who do not feel comfortable discussing their concerns over the telephone. Telephone follow-up is convenient, especially in rural areas where patients might have to travel long distances for hospital appointments and for those with limited mobility. Patients might also feel more comfortable in their own homes, where they cannot see the "busyness" of hospital clinics, and might take the opportunity to be more proactive in seeking answers to their questions. Telephone follow-up might have broader applicability to other groups of patients. There are nurse specialists for many diseases and their skills could be harnessed to provide a quality service while reducing the burden on busy hospital clinics.
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